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Summary  The  customer’s  review  plays  an  important  role  in  deciding  the  purchasing  behaviour
for online  shopping  as  a  customer  prefers  to  get  the  opinion  of  other  customers  by  observing
their opinion  through  online  products’  reviews,  blogs  and  social  networking  sites,  etc.  The  cus-
tomer’s reviews  reﬂect  the  customer’s  sentiments  and  have  a  substantial  signiﬁcance  for  the
products being  sold  online  including  electronic  gadgets,  movies,  house  hold  appliances  and
books. Hence,  extracting  the  exact  features  of  the  products  by  analyzing  the  text  of  reviews
requires a  lot  of  efforts  and  human  intelligence.  In  this  paper  we  intend  to  analyze  the  online
reviews  available  for  books  and  extract  book-features  from  the  reviews  using  human  intelli-
gence. We  have  proposed  a  technique  to  categorize  the  features  of  books  from  the  reviews  of
the customers.  The  extracted  features  may  help  in  deciding  the  books  to  be  recommended  for
readers. The  ultimate  goal  of  the  work  is  to  fulﬁl  the  requirement  of  the  user  and  provide  them
their desired  books.  Thus,  we  have  evaluated  our  categorization  method  by  users  themselves,
and surveyed  qualiﬁed  persons  for  the  concerned  books.  The  survey  results  show  high  precision
of the  features  categorized  which  clearly  indicates  that  proposed  method  is  very  useful  and
appealing.  The  proposed  technique  may  help  in  recommending  the  best  books  for  concerned
people and  may  also  be  generalized  to  recommend  any  product  to  the  users.
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ntroduction
t  is  a  common  practice  in  the  technologies  being  used  for
ecommender  systems  to  use  customer’s  opinion  and  experi-
nces  for  recommending  desired  products  to  the  users  (Aciar
t  al.,  2006).  The  customers’  opinions  are  generally  avail-
ble  in  an  unstructured  and  unguided  format  which  requires
n  extra  effort  in  processing  these  reviews  to  get  some
icle under the CC BY-NC-ND license (http://creativecommons.org/
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fFeature  extraction  and  analysis  of  online  reviews  
fruitful  conclusion  from  it.  Opinion  mining  has  been  used  for
the  extraction  of  these  reviews  widespread.  Opinion  mining
is  basically  concerned  with  extracting  the  opinions  of  the
users  and  analyzing  them  to  draw  a  meaningful  conclusion
from  their  respective  ideas  in  terms  of  reviews  and  feed-
backs  (Fang  et  al.,  2012).  It  has  emerged  signiﬁcantly  in  past
few  years  for  various  applications  such  as  product  recom-
mendation,  business  analytics,  information  retrieval,  etc.
The  online  reviews  which  are  available  at  various  online
shopping  sites  are  very  helpful  for  the  customers  who  seek
for  other’s  experiences  and  feedback  about  a  particular
product.  A  subjective  conclusion  from  the  user’s  review
could  help  the  customers  to  ﬁnd  a  product  of  their  choice  or
in  deciding  about  a  particular  product  whether  to  purchase
it  or  leave  it.
Books  are  very  common  item  amongst  other  products
which  are  being  purchased  frequently  over  the  Internet
using  online  shopping  (Sohail  et  al.,  2014a,  2015).  In  this
paper  we  intend  to  present  a  method  which  extracts
the  features  from  online  reviews  and  analyses  those  fea-
tures  to  provide  a  platform  for  the  users  for  purchasing
online  books.  We  have  extracted  the  reviews  of  the  cus-
tomers  and  broadly  categorized  the  book  features  into
seven  (7)  categories.  These  features  are  based  on  the
reviews  collected  from  users,  available  at  various  online
book  stores  like  http://www.amazon.com,  http://www.
goodreads.com/book/show/,  etc.  The  categorized  features
will  help  the  users  to  ﬁnd  the  suitable  books  for  them.
The  features  are  evaluated  by  the  users  explicitly,  using
the  precision  as  an  evaluation  metric  to  validate  the  features
extraction  and  analysis  process.  Each  feature  has  a  precision
more  than  75%;  even  one  of  the  features  has  100%  preci-
sion.  However,  the  average  precision  of  all  the  categorized
features  is  90%.
Rest  of  the  paper  is  organized  as  follows.  In  the  section
‘‘Feature  extraction  and  analysis’’,  feature  extraction  pro-
cess  is  explained  with  suitable  ﬁgures  and  examples.  The
need  of  human  intelligence  and  categorization  of  features
are  also  discussed.  The  section  ‘‘Performance  evaluation’’
describes  the  performance  evaluation  parameter  and  per-
formance  of  the  feature  extraction  technique.  In  the  section
‘‘Conclusion  and  future  work’’,  we  summarize  the  conclu-
sion  and  have  given  future  directions.
Feature extraction and analysis
In  this  section  we  have  described  the  steps  of  our  procedure
and  the  need  of  the  human  intelligence.  Also,  the  features
categorization  process  with  the  details  of  each  feature  is
illustrated  in  subsequent  sub  section.
Human  intelligence  in  feature  extraction  from
reviews
Usually  reviews  from  the  customers  contain  some  positive
and  negative  words,  and  by  analyzing  the  respective  sense  of
a  word  researchers  have  concluded  about  a  product  quality
and  their  features  (Huang  et  al.,  2008;  Hu  and  Liu,  2004).
Whereas  in  some  cases,  situation  differ  and  a  person  says
his  words  in  a  manner  where  negative  words  may  be  used
in  the  favour  of  a  product  and  not  necessarily  in  a  negative
pigure  1  A  sample  customer  review  on  books  from  ama-
on.com.
ense.  We  have  shown  a  review  example  in  Fig.  1,  taken
rom  biggest  online  book  retailer,  amazon.com.
The  texts  are  highlighted  in  green  and  yellow  colours  for
heir  positive  and  negative  sense  respectively.  If  we  analyze,
e  ﬁnd  equal  number  of  positive  and  negative  words  that
ompel  to  infer  a  neutral  opinion  about  the  particular  book.
owever,  this  is  not  the  case  here.  The  words  with  a  negative
ense  are  used  for  the  reviewers  who  do  not  review  the  book
ppropriately  and  not  for  the  book.  This  is  why  we  need
uman  intelligence  to  infer  correct  results  from  customer’s
eview  as  they  are  human  emotions.
ategorization  of  features
n  Sohail  et  al.  (2013)  authors  have  used  the  technique  for
ategorization  of  features  in  book  recommendation.  But  the
uthor  did  not  apply  any  validation  of  the  features.  We
ave  modiﬁed  the  features  and  analyzed  it  again  and  cat-
gorized  seven  features  from  a  different  way  to  provide
 better  understanding  for  the  book  customers.  The  fea-
ures  are  namely,  (1)  Frequency  of  Occurrence  in  Search
ngine  Results  Page  (SERP),  (2)  Useful  Content,  (3)  Extrane-
us  Content,  (4)  Sufﬁcient  Material,  (5)  Physical  Attributes,
6)  Market  Availability  and  (7)  Price.
The  ﬁrst  feature  deals  with  frequency  of  occurrence  of
 book  in  SERP.  A  good  and  most  visited  book  should  even-
ually  come  top  in  search  engine  ranking  and  it  shows  its
mportance.  The  second,  third  and  fourth  features  i.e.  use-
ul  content,  extraneous  content  and  sufﬁcient  material  are
oncerned  with  the  content  of  the  books.  Usually  a  review
rom  user  contains  about  a  book  whether  it  is  useful  or
t  has  less  examples  though  written  well,  etc.  these  fea-
ures  are  grouped  separately  in  respective  features.  Physical
ttributes  are  concerned  with  the  quality  of  books  cover,
ard  copy  page  quality,  etc.  Market  availability  is  the  avail-
bility  of  a  book  online,  availability  of  its  review  and  there
vailability  in  the  market  as  mentioned  in  user’s  reviews.
he  last  feature  categorized  is  price.  Whether  price  of  a
ook,  costly  or  cheaper,  has  a  signiﬁcance  in  the  eye  of  a
ustomer  or  not?
erformance evaluation
arious  metrics  have  been  used  for  evaluation  of  features
xtraction  and  user  feedback  (Shani  and  Gunawardana,
011).  Authors  in  Sohail  et  al.  (2014b,  2014c)  have  used  pre-
ision  as  a  major  evaluation  metric.  We  deﬁne  precision  as
ollows:recision
= number  of  users  with  positive  feedback  for  categorized  feature
total  number  of  users  involved  in  the feedback
(I)
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Table  1  User  feedback  table  for  categorized  features.
Frequency
in  SERP
Useful
content
Extraneous
content
Sufﬁcient
material
Physical
attributes
Market
availability
Price
Number  of  positive  feedback  15  19  17  19  18  18  20
Number of  negative  feedback  5  1  3  1  2  2  0
Table  2  Extracted  feature  and  corresponding  percentage-precision.
Frequency
in  SERP
Useful
content
Extraneous
content
Sufﬁcient
material
Physical
attributes
Market
availability
Price
%  precision  75  95  85  
Figure  2  User  positive—negative  feedback  for  extracted  fea-
tures.
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We  have  presented  all  the  seven  features  to  20  postgrad-
ate  students  and  academic  personalities.  The  users  were
sked  to  give  their  feedback  for  the  categorized  features.
e  have  obtained  positive  feedback  for  all  the  features  from
ajority  of  the  users.  Features  1  and  3  were  rated  positive
y  15  and  17  students  respectively.  Features  2  and  4  were
ated  positive  by  19  users;  feature  5  and  6  were  rated  pos-
tive  by  18  participants.  The  seventh  feature,  ‘price’  were
ated  positive  by  all  20  users.  Hence,  by  using  equation  I,
e  can  easily  observe  that  the  average  precision  for  cat-
gorized  feature  is  90%.  The  total  number  of  positive  and
egative  feedback  is  tabulated  and  shown  in  Table  1. A  pic-
orial  representation  of  the  value  is  depicted  in  Fig.  2.  The
xtracted  features  —  precision  value  is  given  in  Table  2  and
 corresponding  graph  is  shown  in  Fig.  3.
onclusion and  future work
n  this  paper  we  have  presented  a  feature  extraction  and
nalysis  method.  We  have  used  human  intelligence  and  cat-
gorized  book-features  from  online  reviews  which  may  help
sers  in  ﬁnding  the  books  of  their  choice.  The  method  has
een  evaluated  by  using  precision  as  an  evaluation  metric.
he  average  precision  of  all  the  categorized  features  is  90%.
urther,  no  feature  has  value  of  precision  less  than  .75  i.e.  at
east  75%  persons  have  positive  feedback  for  each  feature
ndividually.  Also,  one  of  the  features  has  100%  precision.
he  high  value  of  the  precision  indicates  the  accuracy  of
he  method  adopted.
In  future,  we  can  enlarge  the  number  of  users.  Also,  there
hould  be  some  automatic  method  that  can  recommend
S95  90  90  100
ooks  based  on  these  features.  One  can  use  some  mining
echnique  or  soft  computing  methods  over  these  features  to
ecommend  books  for  users.
onﬂict of interest
one.
unding
one.
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